National energy and climate planning approach for the Western Balkans: case study Republic of Serbia by Batas-Bjelić, Ilija & Rajaković, Nikola
 
 
University of Zagreb, Zagreb, Croatia 
Instituto Superior Técnico, Lisbon, Portugal 
University of Sarajevo, Sarajevo, Bosnia and Herzegovina 
 
In cooperation with 
Aalborg University, Aalborg, Denmark 
American International College, Saad Al-Abdullah, Kuwait 
University of Belgrade, Belgrade, Serbia 
Brno University of Technology, Brno, Czech Republic 
Universidad de Buenos Aires, Buenos Aires, Argentina 
Cyprus University of Technology, Limassol, Cyprus 
TH Köln – University of Applied Sciences, Cologne, Germany 
Delft University of Technology, Delft, The Netherlands 
University of Dubrovnik, Dubrovnik, Croatia 
Hamburg University of Applied Sciences, Hamburg, Germany
Jozef Stefan International Postgraduate School, Ljubljana, Slovenia 
Macedonian Academy of Sciences and Arts, MASA-RCESD, Skopje, Macedonia 
University of Palermo, Palermo, Italy 
American University of Ras Al Khaimah, Ras Al-Khaimah, United Arab Emirates 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil 
Industrial University of Santander, Bucaramanga, Colombia 
The Scientific and Technological Research Council of Turkey (TÜBİTAK), Ankara, Turkey  
"Vinča" Institute of Nuclear Sciences, Belgrade, Serbia 
Warsaw University of Technology, Warsaw, Poland 
Xi'an Jiaotong University, Xi'an, Shaanxi, China 
 
Executive organizers 
International Centre for Sustainable Development of Energy, Water and Environment Systems, 
Zagreb, Croatia 
Association of Consulting Engineers of Bosnia and Herzegovina
 
Partners 
The Combustion Institute – Adria Section, Zagreb, Croatia 
Slovenian Association for the Club of Rome, Ljubljana 
Club of Rome - European Research Centre, Konstanz 
Mediterranean Network for Engineering Schools and Technical Universities – RMEI, Marseille, 
France 





    
     
             
       
        
     
 
 
        







Prof. Maria da Graça Carvalho, Instituto Superior Técnico, Lisbon, Portugal, Chair 
Prof. Neven Duic, University of Zagreb, Zagreb, Croatia, Co-chair 
Prof. Jiří Jaromír Klemeš, Brno University of Technology - VUT Brno, Brno, Czech Republic , Co-
Chair for the Central and Eastern Europe 
Prof. Henrik Lund, Aalborg University,  Aalborg, Denmark, Co-Chair for Northern Europe 
Prof. Ingo Stadler, TH Köln, Cologne, Germany, Co-Chair for Western Europe 
Prof. Poul Alberg Østergaard, Aalborg University, Aalborg, Denmark 
Prof. Susana Boeykens, Universidad de Buenos Aires, Buenos Aires, Argentina 
Prof. Mário Costa, Instituto Superior Técnico, Lisbon, Portugal 
Prof. Raf Dewil, KU Leuven, Leuven, Belgium 
Prof. Zvonimir Guzović, University of Zagreb, Zagreb, Croatia  
Dr. Şiir Kilkiş, The Scientific and Technological Research Council of Turkey  (TÜBİTAK), Ankara, 
Turkey 
Prof. Soteris Kalogirou, Cyprus University of Technology, Limassol, Cyprus 
Prof. Tarik Kupusovic, University of Sarajevo, Sarajevo, Bosnia and Herzegovina  
Prof. Natasa Markovska, Macedonian Academy of Sciences and Arts, Skopje, Macedonia 
Prof. Brian Vad Mathiesen, Aalborg University, Aalborg, Denmark 
Prof. Mousa Mohsen, American International College, Kuwait 
Prof. Simeon Oka, Institute Vinca, Novi Beograd, Belgrade, Serbia 
Prof. Adolfo Palombo, University of Naples Federico II, Naples, Italy 
Prof. Antonio Piacentino, University of Palermo, Palermo, Italy  
Prof. Nikola Rajakovic, University of Belgrade, Belgrade, Serbia 
Prof. Nikola Ruzinski, University of Zagreb, Zagreb, Croatia 
Prof. Eduardo Serra, Universidade Federal do Rio de Janeiro – UFRJ, Rio de Janeiro, Brazil 
Prof. Daniel Rolph Schneider, University of Zagreb, Zagreb, Croatia  
Prof. Ivo Šlaus, Rudjer Boskovic Institute, Zagreb, Croatia  
Prof. Krzysztof Urbaniec, Warsaw University of Technology, Plock, Poland 
Dr. Petar Sabev Varbanov, Brno University of Technology - VUT Brno, Brno, Czech Republic 
Prof. Qiuwang Wang, Xi'an Jiaotong University, Xi'an, Shaanxi, China 
Prof. Jinyue Yan, Royal Institute of Technology, Stockholm, Sweden 
Prof. Aleksander Zidanšek, Jozef Stefan International Postgraduate School, Ljubljana, Slovenia 
 
Honorary members 
Prof. Kemal Hanjalic, Delft University of Technology, Delft, Netherlands 
Prof. Vyacheslav Kafarov, Industrial University of Santander, Bucaramanga, Colombia  
Prof. Walter Leal Filho, Hamburg University of Applied Sciences, Hamburg, Germany 
Prof. Vladimir Lipovac, University of Dubrovnik, Dubrovnik, Croatia, honorary member 
Prof. Jordan Pop-Jordanov, Macedonian Academy of Sciences and Arts, Skopje, Macedonia 
Dr. Subhas K. Sikdar, United States Environmental Protection Agency, Cincinnati, United States 




Prof. Tarik Kupusovic, University of Sarajevo, HEIS, 
CHAIR 
Prof. Neven Duic, University of Zagreb, CO-CHAIR 
Prof. Ešref Gačanin, President of ACE BH, CO-CHAIR 
Prof. Zvonimir Guzović, University of Zagreb, 
Conference secretary 
Prof. Ejub Dzaferovic, University of Sarajevo 
Prof. Petar Gvero, University of Banja Luka 
Prof. Isak Karabegović, University of Bihać 
Prof. Aleksandar Knežević, REIC 
Prof. Mirza Kušljugić, University of Tuzla 
Prof. Mustafa Musić, University of Sarajevo 
Prof. Aleksandra Nikolić, University of Sarajevo 
Prof. Gordan Prskalo, University of Mostar 
Prof. Izet Smajević, University of Sarajevo 
Prof. Milenko Stanković, University of Banja Luka 
Prof. Suad Špago, University of Dzemal Bijedic in 
Mostar 
Prof. Vesna Tunguz, University of East Sarajevo 
Dr. Marko Ban, SDEWES Centre 
Dr. Izudin Džafić, University of Sarajevo 
Dr. Ferid Skopljak, The Federal Institute for Geology 
Ms. Iva Gavran, SDEWES Centre 
Mr. Robert Bedoić, University of Zagreb 
Mr. Tibor Bešenić, University of Zagreb  
Ms. Selma Cengic, HEIS, Bosnia and Herzegovina 
Mr. Borna Doračić, University of Zagreb 
Mr. Hrvoje Dorotić, University of Zagreb 
Mr. Filip Jurić, University of Zagreb 
Ms. Irma Kremer, University of Zagreb 
Ms. Ana Lovrak, University of Zagreb 
Mr. Nikola Matak, University of Zagreb 
Mr. Marko Mimica, University of Zagreb 
Mr. Damir Mrđen, Agencija za vodno područje 
Jadranskog mora 
Mr. Alen Mehić, ACE BH 
Ms. Milka Mumović, Energy Community Secretariat 
Mr. Miroslav Nikolić, JP „Elektroprivreda HZ HB“ d.d. 
Ms. Nataša Stanišić, ACE BH 
Ms. Danijela Španović, University of Zagreb 
Mr. Ivan Pađen, University of Zagreb 
Mr. Antun Pfeifer, University of Zagreb 
Mr. Goran Stunjek, University of Zagreb 
Mr. Hrvoje Stančin, University of Zagreb 





Publisher Faculty of Mechanical Engineering and Naval Architecture, Zagreb  
 
 






Maria da Graça Carvalho 
Dr. Yee Van Fan 
Daniel Rolph Schneider 
Zvonimir Guzović 
Kemal Hanjalic 
Jiří Jaromír Klemeš 
Henrik Lund 
Natasha Markovska 
Petar Sabev Varbanov 
Milan Vujanović 
 








I. Šlaus, Croatia -  Chairman 
E. Ahmetović, Bosnia and Herzegov ina; A. Ajanovic, Austria; S. Ajib, Germany ; F. Al-Mansour, Slov enia; S. 
Alabrudzinski, Poland; A.H. Alami, United Arab Emirates; A. Alami Merrouni, Morocco; W.H. Alfonso Piña, 
Colombia; E. Aliste, Chile; A. Almutairi, Kuw ait; A. Alouache, Algeria; M. Alsheyab, Qatar; A. Altaee, Australia; A. 
Altmimi, Iraq; M. Amosa, Nigeria; A. Anastasovski, North Macedonia; A. Anić Vučinić, Croatia; S. Anweiler, Poland; 
E. Apaydın Varol, Turkey ; O. Araujo, Brazil; D. Astiaso Garcia, Italy ; S. Avdullahi, Kosov o; J. Avsec, Slov enia; D. 
Đaković, Serbia; B. Škrbić, Serbia; V. Šušteršič, Serbia; Z. Čepić, Serbia; R. Černý, Czech Republic; M. Babić 
Mladenović, Serbia; V. Badescu, Romania; V. Bakić, Serbia; T. Baklacioglu, Turkey; J. Baleta, Croatia; S.S. Baral, 
India; I. Barut, Turkey ; I. Batas Bjelic, Serbia; N. Baycan, Turkey; T. Bešenić, Croatia; E. Bellos, Greece; U. Berardi, 
Canada; M. Berni, Brazil; D. Beysens, France; R. Bhandari, Germany ; L. Bilir, Turkey; J. Bogdanović-Jovanović, 
Serbia; S. Boldyryev, Russian Federation; M. Bonomolo, Italy ; D. Bottino-Leone, Italy ; T.A. Branca, Italy ; R.M. Brito 
Alves, Brazil; A. Buonomano, Italy ; J.K. Calautit, United Kingdom; F. Calise, Italy ; P. Canciani, Italy ; T. Capuder, 
Croatia; N. Caracciolo, Argentina; F. Cardona, Italy ; R. Carli, Italy ; B. Castellani, Italy ; P. Catrini, Italy ; J. Cerezo, 
Mex ico; G. Cerri, Italy ; R. Chacartegui, Spain; F. Chang, Taiwan; M. Charde, United Arab Emirates; P. Charvat, 
Czech Republic; B.L.F. Chin, Malaysia; M. Cipek, Croatia; D. Cvetinović, Serbia; S. Cvetkovic, Serbia; M. Dabic, 
Croatia; G. Danon, Serbia; G. Davis, United States; I. Džijan, Croatia; A. De Pascale, Italy ; S.N. De Souza, Brazil; A. 
Dedinec, North Macedonia; N. Degiuli, Croatia; U. Desideri, Italy ; M. Despotovic, Serbia; S. Di Fraia, Italy ; F.B. 
Dilek, Turkey ; C. Dinca, Romania; O. Dogerlioglu Isiksungur, Turkey; J. Domac, Croatia; D.F. Dominković, 
Denmark; D. Dović, Croatia; D. Drazic, Serbia; E. Duarte, Portugal; E. Dzaferovic, Bosnia and Herzegov ina; R. El-
Emam, Austria; A. Elshkaki, China; V. Eveloy, United Arab Emirates; B. Fabiano, Italy ; S. Ferrari, Italy ; J. Ferreira, 
Portugal; V.J. Ferreira, Spain; L. Fiala, Czech Republic; O. Filho, Brazil; V. Filipan, Croatia; S. Filipović, Serbia; R.V. 
Filkoski, North Macedonia; K.F.S. Fong, China; D. Foo, Malaysia; V. Franzitta, Italy ; F. Freire, Portugal; A. Gagliano, 
Italy ; A. Galatioto, Italy ; A. Galinis, Lithuania; H. Gao, China; A. García, Chile; P. García Triñanes, United Kingdom; 
M.T. García-Álvarez, Spain; N. Gaurina-Međimurec, Croatia; A. Göllei, Hungary ; M. Georgiadis, Greece; A. 
Gholamzadeh Chofreh, Czech Republic; A. Gholamzadeh Chofreh, Czech Republic; D. Giannakopoulos, Greece; 
D. Gordic, Serbia; F. Guarino, Italy ; M. Guteša Božo, Serbia; Z. Gviniashvili, Georgia; D. Gvozdenac, Serbia; B. 
Gvozdenac Urosevic, Serbia; D.L. Ha, France; R. Haas, Austria; A. Haddad, Brazil; S. Halilčević, Bosnia and 
Herzegov ina; M. Hájek, Czech Republic; M. Hendel, France; E. Henning, Brazil; C. Henriques, Portugal; M. 
Herrando, Spain; R. Hofmann, Austria; N. Holjevac, Croatia; A. Holló, Hungary ; H. Hondo, Japan; A.K. Hossain, 
United Kingdom; W. Huang, Taiw an; J. Hur, Korea; N. Hvala, Slov enia; F. Hvelplund, Denmark; O. Hwai Chyuan, 
Malay sia; G. Iglesias, Ireland; X. Insunza, Chile; D. Ivezic, Serbia; T. Izumi, Japan; A. Janjic, Serbia; V. Józsa, 
Hungary ; R. Jovanović, Serbia; A. Jovovic, Serbia; D. Juchelkova, Czech Republic; S. Kambara, Japan; D. 
Karasalihović Sedlar, Croatia; M. Kassai, Hungary ; K. Kavvadias, Netherlands; A. Kazagic, Bosnia and 
Herzegov ina; M. Keane, Ireland; M. Keppert, Czech Republic; H. Keskin Citiroglu, Turkey; G. Khavin, Ukraine; A. 
Khosravi, Finland; T. Kienberger, Austria; B. Kilkis, Turkey; B. Kilkis, Turkey; Y. Kim, Korea; D. Klimenta, Serbia; 
J. Knápek, Czech Republic; C. Ko, Taiwan; A. Kona, Italy ; D. Koncalovic, Serbia; K. Kontoleon, Greece; A. Korpa, 
 
Albania; M.M. Kostic, United States; R. Kovačič Lukman, Slov enia; G. Krajačić, Croatia; A. Krkoleva, North 
Macedonia; G. Krolczyk, Poland; H. Krstic, Croatia; J. Krstivojevic, Serbia; L. Kulay, Brazil; G. Lazaroiu, Romania; 
K.T. Lee, Malay sia; A. Lefkir, Algeria; Y. Li, China; T.C. Ling, Malay sia; L. Lingai, France; W. Liu, Netherlands; X. 
Liu, Denmark; A. Lombardi Costa, Brazil; S. Longo, Italy ; A.G. Lopes, Portugal; J. Louis, Finland; M. Lu, Taiw an; 
M. Majidi Nezhad, Italy ; T. Majozi, South Africa; A. Makarova, Russian Federation; I. Malico, Portugal; L. Malka, 
Albania; M.L. Maloncy, Netherlands; N. Manic, Serbia; S. Manjare, India; M. Manno, Italy ; A. Maraj, Albania; K. 
Marathe, India; B. Martinkauppi, Finland; F.V. Matera, Italy ; I. Mauleón, Spain; B. Möller, Germany ; R. Medronho, 
Brazil; I. Mehrotra, India; H. Meschede, Germany ; H. Mikulčić, China; M. Mistretta, Italy ; I. Mladenoska, North 
Macedonia; M. Moldovan, Romania; L. Montorsi, Italy ; M. Moser, Germany ; M. Muccillo, Italy ; K. Mulder, 
Netherlands; B. Nakomčić-Smaragdakis, Serbia; B. Nastasi, Italy ; M. Neagoe, Romania; A.M. Negm, Egy pt; S. 
Nižetić, Croatia; S. Nicosia, Italy ; M. Nikolova, Bulgaria; M. Obrecht, Slov enia; P. Ocłoń, Poland; K.Y. Oh, Korea; 
T. Okadera, Japan; M. Olazar, Spain; T. Palander, Finland; H. Pandžić, Croatia; Y. Park, Korea; M. Pavlas, Czech 
Republic; J. Pedraza Garciga, Cuba; J. Peralta Jaramillo, Ecuador; A. Pereira, Brazil; P. Pereira Da Silva, Portugal; 
Z. Petranović, Austria; S. Petrovic, Denmark; C. Pirola, Italy ; C. Piselli, Italy ; J.M. Ponce-Ortega, Mexico; N. Popov, 
Canada; S. Postoronca, Moldova; F. Prado Jr. Brazil; H. Pramanik, India; D.. A. Predin, Slovenia; L. Proskuryakova, 
Russian Federation; M. Protic, Serbia; T. Pukšec, Croatia; M. Pusnik, Slov enia; A.M. Ragossnig, Austria; J. Ramos, 
Portugal; P. Raskovic, Serbia; A. Ríos, Ecuador; A.C. Reis, Brazil; F. Rizzi, Italy ; J. Rodríguez Martín, Spain; A. 
Rodzkin, Belarus; G. Romano, Italy ; F. Roncallo, Italy ; A. Rosato, Italy ; C. Roselli, Italy ; V. Roy, France; J.E. Ruelas 
Ruiz, Mex ico; A. Runchal, United States; E. Rusu, Romania; L. Rusu, Romania; O. Sahin, Australia; N. Sahiti, 
Kosov o; M.I.A. Sajjad, Pakistan; I. Sakata, Japan; N. Samec, Slov enia; C. Sarasa, Spain; M. Sarmento, Portugal; D. 
Sauceda, Mex ico; I. Savic, Serbia; H. Sözer, Turkey ; M. Schiemann, Germany ; H. Schlör, Germany; H. Schnitzer, 
Austria; V. Sebestyén, Hungary ; R. Segurado, Portugal; M. Sellitto, Brazil; A. Siirde, Estonia; N. Simões, Portugal; 
S. Singh, India; M. Siroux, France; S. Sofia Ferreira Da Silva Caeiro, Portugal; V. Somogyi, Hungary ; A. Soria 
Verdugo, Spain; C. Soto Carrion, Peru; L. Sphaier, Brazil; M. Srbinovska, North Macedonia; S. Stanković, Serbia; 
Ž. Stevanović, Serbia; M. Stojiljković, Serbia; D. Stojiljkovic, Serbia; V. Strezov, Australia; B. Sucic, Slov enia; T. 
Sugathapala, Sri Lanka; S.A. Sulaiman, Malay sia; P. Swiatek, Germany ; M. Tańczuk, Poland; J. Taler, Poland; R. 
Tapia, Chile; V. Taseska-Gjorgievska, North Macedonia; V. Tasić, Serbia; M.D. Tenev, Argentina; A. Terelak-
Tymczyna, Poland; J. Terrados Cepeda, Spain; J. Terrapon-Pfaff, Germany ; A. Terziev, Bulgaria; Z. Tomsic, 
Croatia; M. Trafczynski, Poland; M. Trajanović, Serbia; K.C. Tran - Gulbrandsen, Norw ay; M. Traverso, Germany; 
G. Trbic, Bosnia and Herzegov ina; D. Trešnjo, Bosnia and Herzegov ina; M. Trninic, Serbia; M. Trojan, Poland; L. 
Tronchin, Italy ; A. Tskhai, Russian Federation; L. Turulja, Bosnia and Herzegov ina; G. Unakitan, Turkey ; K. Unami, 
Japan; R. Urbaniak, Poland; A. Vakhitov, Uzbekistan; F. Valencia, Chile; A. Valera-Medina, United Kingdom; S. Van 
Passel, Belgium; L. Vanoli, Italy ; Z. Varga, Hungary ; G. Vasic, Serbia; S. Vasta, Italy ; E. Vazquez, Brazil; S. 
Venghaus, Germany ; V.K. Venkiteswaran, Malaysia; A.K. Verma, India; M. Vicidomini, Italy ; M. Villarini, Italy; I. 
Visa, Romania; O. Vojacek, Czech Republic; I. Vušanović, Montenegro; I. Vušanović, Montenegro; B. Vucijak, 
Bosnia and Herzegov ina; M. Vujanović, Croatia; V. Vukasinovic, Serbia; T. Walmsley, New  Zealand; E. Wang, 
United States; F. Wang, China; J. Wang, China; S. Werle, Poland; K. Xhaxhiu, Albania; H.A. Yavasoglu, Turkey; U. 
Yetis, Turkey ; N. Yildirim, Turkey; C. Yin, Denmark; F. You, United States; B. Zhang, China; X. Zhang, China; D. 









Sarajevo is the capital of Bosnia and Herzegovina and the country’s administrative, 
economic, cultural, education and sport center. The City of Sarajevo is divided into four 
municipalities: Stari Grad, Centar, Novo Sarajevo, and Novi Grad.  
Sarajevo surrounded by the Oly mpic mountains: Bjelasnica, Igman, Jahorina, and 
Trebevic. The average land elevation of the city  is 500 m above sea level.  
For several hundred y ears, the borders of two great empires, the Ottoman and Austro-
Hungarian, which represented the two poles of the world at that time – East and West, 
Islamic and Christian – met in Bosnia and Herzegovina. This made the country and its 
capital a crossroads for different worlds – a place where the Orient met Occident in the 
heart of the Balkans. Sarajevo is one of those rare cities where, during a ten-minute 
walk, y ou can see places of worship for the world’s most important monotheistic 
religions: Orthodox and Catholic churches, sy nagogues and mosques. All of these 
traditions have given Sarajevo a specific aroma and a particular cultural mix.  
In Sarajevo, y ou can find traces of the Neolithic Butmir Culture, Illyrians, Romans, 
Slavs, as well as remains representing the medieval Bosnian Kingdom, the Ottoman and 
Austro-Hungarian Empires, the Kingdom of Y ugoslavia and the Socialistic Federal 
Republic of Yugoslavia…. Over the past 100 years, Sarajevo has found itself a member 
of six different states and has witnessed the Sarajevo Assassination, the First and Second 
World Wars, the XIV Winter Olympic Games, the longest-running siege of any town in 
modern history.... Sarajevo is steeped in history and is always eager to share its many 
fascinating stories with v isitors.   
 
 The m ain challenge for South East Europe (SEE) economies is  to commit to, and sustain the 
im plem entation of,  long-term reforms aim ed at increasing com petitiveness and prom oting 
sustainable, inclusive and balanced development, as  well as  better integration between the EU 
Mem ber States, candidate and potential candidate 
countries and neighbouring countries. An 
adequate response to this challenge will certainly 
require us ing the best available scientific 
knowledge and constant re-evaluation of the 
development process in light of the scientific 
findings . Therefore, it w ill be essential to enhance 
the scientific understanding, im prove the long -term scientific assessments, s trengthen the 
scientific capacities  and ensure  that the sciences  are responsive to the em erging needs .  
A long this line, a  r egional series of bia nnual Su stainable Dev elopment of En ergy Water and 
En v ironment Sy stem s (SDEWES) con ferences h ave been in itiated to pr ovide a  v enue for  the 
r esearchers from  the SEE r egion, but a lso for world-wide r esearchers and specialists and those 
in terested in learning about the su stainability of dev elopm ent, to present r esearch progress and 
to discuss the state of the art, the future directions and priorities in the v arious  areas of sustainable 
dev elopm en t  a n d r eg ion a l in teg r a t ion .  
Th e 4th SDEWES SEE Con ference will be held in Sarajevo, Bosn ia and Herzegov ina, and will 
con t inue to successfully cov er the following areas (examples in parentheses, but n ot confined to 
th em ), w it h  pa r t icu la r  focu s on  SEE r eg ion  w h er ev er  possible:  
· Su stainability com parisons a n d m easurem ents (m etrics a n d in dices; m ulti-criteria 
a n alysis; external costs; exergy analysis; footprint m ethods; em ergy; life cycle analysis)  
· Gr een econ om y a n d better g ov ernance (cir cular econ omy; low  carbon 
dev elopm ent/econom y; r esource efficiency; w a ter r eu se; jobs a n d r egional 
dev elopm ent; m acroeconom ic analysis; financial and r egulatory m echanism s; m odels 
a n d tools; r ebound effect; energy econom ics; environmental ec onom ics; development 
econ om ics; su sta in a bility  econ om ics)  
· Sm art en ergy sy stems (m arkets; dem and r esponse; in tegration of power, 
h ea ting/cooling, transport, water a nd w aste sectors; sm art g rids; dy namic electricity 
pr icin g , m icr og r ids)  
· En er gy policy (security of su pply; clim ate ch ange m itigation; en ergy transition; 
r en ewable en ergy su pport schem es; en ergy efficiency policy; em ploy ment creation; 
ca r bon  pr icin g ; m a r kets; fossil fu el su bsidies)  
· Sm art transport sy stems a nd policy (fuel/carbon economy; transport electrification; 
con g estion and r oad pricing; m ultim odal m anagem ent; alternative fuels; social aspects; 
a u ton om ou s m obility ; r a ilw a y s; sh ippin g ; a v ia t ion )  
· Wa ter-energy n exus (water m anagement; water sy stem analysis; water pricing; water 
desa lination; hydro energy; water-renewables integration, water resources; river basin 
m a n a g em en t; a r id a r ea s)  
"History tea ches u s th at m en and 
n a tions behave w isely once they have 
ex h a u sted a ll oth er  a lter n a t iv es" 
Abba Eban 
 
· En v ironmental policy  and m anagem ent 
(w aste m anagem ent; wastewater 
m anagement;  climate change m itigation; 
clim ate change a daptation; a ir pollution 
policy ; w a ter pollution policy; land 
m anagement; biom ass m anagement; 
r ewilding; socia l a spects; strategic 
en v ironmental im pact a ssessm ent, 
en v ironment a n d cor porate social 
r esponsibility, quality m anagem ent 
sy stems; env ironment m anagem ent 
sy stems; eco m anagem ent a n d audit 
sch em es; occupational h ealth a n d sa fe ty a ssessment sy stem s; h azard analysis and 
cr it ica l con tr ol poin t; in teg r a ted m a n a g em en t  sy stem s)  
· A g ricultural policy (energy and water use in agriculture and food processing; food v s. 
biofu els; su sta in a bility  of biofu els pr odu ct ion )  
· Social a cceptance (reform; NIMBY; n u clear; w ind; biofuels; hydrogen; hidden and 
special interests; cost based pricing; inclusion; fossil fuel subsidy; green economy and 
em ploy m en t; g en der  issu es; en er g y  pov er ty ; en er g y  a ffor da bility )  
· Su stainable r esilience of sy stems (r esil ience of en ergy sy stems; r esilience of water 
sy stems; r esilience of en v ironmental sy stems; r esilience of a g ricultural sy stems; 
r esilien ce of socia l sy stem s; r esilien ce of en g in eer in g  sy stem s )  
· Su sta in a ble tou r ism  (g r een  h otels; cer t ifica t ion )  
· Ur banism  (sm art cit ies; u r ban pla nning; zon ing; tr ansport; zer o energy 
bu ildings/districts; su sta in a ble en er g y  a ct ion  pla n s; distr ict  h ea t in g /coolin g )  
· Reg ional planning and cooperation (sustainable islands; r egions a nd cities; 100% 
r en ew a ble r eg ion s)  
· Resea rch, innov ation a nd dev elopment (in dustry-academia pa rtnership; quadruple 
h elix; knowledge based society; knowledge m anagement; learning curve; technology 
for esig h t; scien ce diplom a cy )  
· Edu cation in sustainable development (gov ernance; environmental awareness; higher 
edu ca t ion ; en g in eer in g  edu ca t ion )  
· En er gy sy stem  a n alysis (en ergy pla nning; pow er sy stem pla nning; sm art energy 
sy stems; sm art energy networks; n atural gas sy stem  planning; 100% renewable energy 
sy stems; high penetration of r enewables; island energy sy stems; developm ent of energy 
pla nning tools; in ternalizing env ironmental externalities; electrification of transport; 
stor age vs. grids vs. dem and m anagem ent; long term dem and planning; integration of 
pow er and district heating sy stems; integration of power and w ater sy stems; integration 
of pow er  a n d tr a n spor t  sy stem s; pow er  to g a s)  
· Tr ansport management (transport sy stem  analysis, dynamic road pricing; electrification 
of tr a n spor t)  
· Ren ewable energy resources (biom ass; hydro; wind; solar; geothermal; wave and ocean ; 
tech n ica l a n d econ om ic poten t ia ls; ba r r ier s; cost  a n d ben efits; in teg r a t ion )  
· Pr im a r y  en er g y  r esou r ces (oil pea kin g ; g a s; coa l pea kin g ; n u clea r  fu els)  
· Ren ewable electricity g eneration sy stems (biom ass; hydro; wind; offshore wind; high 
a lt itude w ind; photovoltaic; concentrated solar thermal power; g eothermal; wave; tide; 
ocea n  th er m a l)  
· Th ermal power plants (clean coal; com bined cycles; a dvanced cy cles; flexible operation 
a n d cy clin g ; ca r bon  ca ptu r e a n d stor a g e/sequ estr a t ion /r eu se; n u clea r )  
· Distr ict h eating a nd/or cooling in sm art energy sy stems (integration of renewable heat; 
cog eneration; industrial waste/excess h eat; waste to en ergy and CHP; power to heat; 
electric boilers; h eat pum ps; in tegration of CHP w ith district h eating a nd electricity 
m a r kets; h ea t  m a ps; distr ibu t ion )  
 
"You  n ev er change things by  fighting 
th e ex isting r ea lity. To change 
som ething, bu ild a  n ew  m odel that 
m a kes the exist in g  m odel obsolete." 
Buckm inster Fuller,  philosopher,  
futurist and global thinker (1895 - 
1983)  
 
· Na n o and m icro technologies and science for sustainable development of energy, water, 
a n d en v ir on m en t  sy stem s 
· A dv anced sustainable energy conversion sy stem s (fuel cells; thermoelectric; thermionic; 
or g a n ic; ORC; w a ste/ex cess h ea t  r ecy cl in g ; th er m oa cou st ic; piezoelectr ic)  
· Ren ew a ble h ea t  sy stem s (biom a ss; biofu els; biog a s; sola r ; g eoth er m a l)  
· Biofu els a nd biorefineries (biodiesel; bioethanol; biogas; second and third generation 
biofu els; waste to biofuels; a lgae; anaerobic digestion; BTL; b iorefineries; alternative 
fu el v ehicles; in frastructure; su stainability a ssessm ent; py rolysis; torrefaction; 
copr odu ct ion )   
· A lternative fuels (hydrogen; electro-fuels; power to 
g a s; sy nthetic fu els; BTL; DME; CNG; r esources; 
pr odu ct ion ; v eh icles; in fr a str u ctu r e)  
· Hy brid and electric v ehicles (fir st g eneration 
h y brid; plu g in  h y brid; ch arging; batteries; 
in fr a str u ctu r e)  
· Wa ter  tr ea tm en t  for  dr in kin g  w a ter  
· Wa ter desa lination (dist illation; r ev erse and 
for ward osm osis; electrodialysis; en ergy recovery; 
disch a r g e m a n a g em en t)  
· Wa ste a nd wastewater treatment a nd r euse (av oiding w aste; com posting; recycling; 
w a ste to en ergy; anaerobic digestion; g asification; m echanical biological treatment; 
m echanical heat treatment; plasm a arc waste disposal; pyrolysis; RDF/SRF; com bustion 
m odellin g ) 
· Modelling for  pollution av oidance a nd en ergy efficiency (CFD m odels; a ir pollution 
spr eading; water pollution spr eading; h eat a nd m ass transfer m odelling com bustion 
m odellin g ) 
· Cog eneration, trigeneration, poly generation (heat/cold and power; water and power; 
biofu els a nd power; transport a nd energy; food a nd energy; a pplica tions and operation 
str a teg ies)  
· Stor age (heat/cold storage; hydrogen storage; hydropower a s storage; pump storage; 
com pressed a ir storage; batteries; water storage; biofuels storage; storage optimisation 
m odellin g ; fin a n cia l su ppor t  m ech a n ism s; pow er  m a r ke t  a r bitr a g e)  
· Electricity transmission and distribution (grid extension and robustness; long distance 
tr a n sm ission ; pow er  qu a lity )  
· Ga s security of supply (diversification; shale gas; extension of transm ission pipelines; 
LNG; Sou th er n  Cor r idor )  
· En er gy a nd water efficiency in  industry a nd m ining (cem ent a nd lim e; construction 
m aterials; g lass; pulp and pa per; food industry; m etallurgy; chemical industry; process 
opt im isation; kilns; boilers; h ea t ex change n etworks; pin ch a n alysis; ex ergy and 
ex ergoeconom ic a nalysis; en ergy a u dits; w a ter u se a n d w a ste m inimisation; eco-
in n ovation; total site integration; life cy cle a ssessm ent; eco-design a nd eco-labelling; 
pr oduct cycle a ssessment; cleaner production, envir on m en ta l im pa ct  a ssessm en t)  
· En er gy efficient a ppliances (sm art appliances; labelling and standards; user behaviour) 
· Bu ildings (n early zero en ergy buildings; pa ssive bu ildings; sm art bu ildings; sm art 
m etering; ICT; load and dem and side managem ent; green buildings; building codes and 
sta ndards; bu ildings certification; HVAC; in sulation; r en ewables in tegration; heat 
pu m ps; stor a g e; su sta in a ble a r ch itectu r e)  
 
"If th ere a re to be pr oblems, m ay 
th ey com e du ring m y  life-time so 
th at I can resolve them and give my 
ch ildren the chance of a  g ood life." 
Kenyan proverb  
 
· En er gy m a rkets (m arket/price coupling; 
liberalisation/deregulation; m odelling; 
dem and r esponse; r ole of district heating; 
desa lination and water pumping; storage; retail 
m a r kets; g r id pa r ity ; n et  m eter in g ) 
· Em ission m arkets (em ission trading sy stem; 
ca p a n d tr a de; tr a n spor t  pa r t icipa t ion )  
· Polit ical a spects of su stainable dev elopment 
(lon g term planning; sustainable development 
g oa ls; the role of political leaders and of v oters; 
in ternational con flict v s. su stainable 
dev elopm ent; security a n d su stainability; 
r esou r ce a n d polit ica l secu r ity )  
In  a ddition, a cknowledging that r egional coordination is the on ly feasible solution for gaining 
sy nergy effects for  the sm all a nd on ly partially connected e m erging energy m arkets of the 
Sou theastern Europe, the Conference will address the core goals of the Energy Community and 
th e w ider  r eg ion : 
· Com petitive integrated regional energy m arket (regional cooperation, market opening, 
pr ice r eform, regulatory fr am ework a n d in dependence, coor dination on  r egional 
pr ojects,  m a r ket  cou plin g )  
· Security of su pply (diversification of fu els, en ergy efficiency, oil a nd g as storages, 
r eg ion a l em er g en cy  r espon se, en er g y  a n d w a ter  sca r city )  
· Clim ate change and environment (regional em issions reduction plans, fuel mix in power 
g en eration - r enewable energy - gasification - energy efficiency,  intelligent use of energy) 
· In fr astructure development (Mediterranean power ring, Southern Corridor, investment 
pr ojects of regional interest - m inimum definition criteria, investments in the gas sector, 
electricity interconn ect ion s,  g r id a ccess a n d in teg r a t ion  of r en ew a ble en er g y )  
· Social dim ension (en ergy pov erty, definition of v ulnerable cu stom ers, pr otection 
sch em es, stepwise phasin g  ou t  of r eg u la ted en er g y  pr ices,  fossil fu el su bsidies)  
· Ex ternal r elations in light of su stainable development (enlargement - EU n eighbours, 
cooper a t ion  w ith  oth er  in ter n a t ion a l or g a n iza t ion s)   
 
"Th en I say  the Ea rth belongs to each 
g en eration du r ing its cou r se, fully 
a n d in  its r ight n o g eneration can 
con tract debts g reater than m ay be 
pa id du ring th e cou rse of its 
ex isten ce" 
Thom as Jefferson, Septem ber 6,  
1789 
 
The objective of the series of conferences on Sustainable Development of Energy, Water 
and Environment Systems (SDEWES) is to provide a forum for world-wide specialists 
and those interested in learning about the sustainability of development, to present 
research progress and to discuss the state of the art, the future directions and priorities 
in the various areas of sustainable development. This includes the improvement and 
dissemination of knowledge on methods, policies and technologies for increasing the 
sustainability of development, taking into account its ec onomic, environmental and 
social pillars, as well as methods for assessing and measuring sustainability of 
development, regarding climate, energy, transport, agriculture, water and environment 
sy stems and their many combinations. The reason for the forum having such a wide 
scope is due to the need for holistic integrated solutions encompassing several or all.  
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Ju st  in the immediate neighborhood of European Union (EU), Western Ba lkan (WB) countries 
a r e la gging beh ind in  th e en ergy tr ansition r eg ardless technological a dv ances a n d policy 
in struments available. EU r ecently created a  mom entum for the energy transition acceleration 
w ith the European Green Deal, which is forwarded to the WB through the Energy Com munity 
secr etariat and in general, the response in the form of National Energy and Clim ate Plans (NECPs) 
is ex pected in the short to midterm. Recently presented the new Republic of Serbia’s Low Carbon 
Dev elopm ent Strategy with A ction plan (LEDS) w ill be analyzed, com mented and im provem ents 
su g gested for the a cceleration of the energy transition, based on the n ewest findings from  th e 
sim ulation-based opt imization techniques u sing the sectors coupling a pproach. Furthermore, 
in tegrated a ssessment m odeling (IA M) techniques, ex ploring the climate a nd en ergy cross 
im pacts w ith the m ore details will be included. The purpose of th e r esearch  is to prov ide the 
decision m akers in the WB with the best available insights r egarding sustainable energy sy stem s, 
a n d citizens of the WB with better chance to benefit from  a doption of these strategies in just 
tr a n sit ion .  
  
